Using data that, to our knowledge, have not been used before for this purpose, we examined 9,231 oppositesex intimate partner violence calls for law enforcement assistance recorded in the Compstat system of a large U.S. city. Although women were the predominant victims, injuries were documented more often for men. Only about 1% of incidents were considered to be a restraining order violation although many orders were active in the city at the time. The data appeared to be of good quality and just a few changes in recording procedures would increase Compstat's usefulness for public health in U.S. cities.
Intimate Partner Violence at the Scene:
Incident Characteristics and Implications for Public Health Surveillance
More than one million non-fatal cases of intimate partner violence (IPV) occur in the United States each year (Rennison and Welchans 2000) . Among opposite-sex couples who experience at least one IPV incident in the previous year, 40% of the incidents involve kicking, punching, strangling, or stabbing (Straus and Gelles 1999) . Although most incidents of intimate partner victimizations are not reported to the police (Tjaden and Thoennes 2000) , many victims have called the police (Bachman and Saltzman 1995; Brookoff et al. 1997; Chaudhuri and Daly 1992;  Hutchison and Hirschel 1998), many multiple times (Houry et al. 2004) .
Police often are the first responders in IPV cases, and yet, relatively little is known about non-fatal IPV that comes to their attention. Police data on IPV can be useful in many ways. First, it can help identify high risk groups that can be targeted through prevention strategies. Second, it can inform the development of critical interventions, changes in existing policies, and expansion of services. And, third, the information gathered from law enforcement can help other sectors.
For example, police-attended IPV victims are more likely to have experienced severe abuse, injury or harm that requires medical care (Bonomi et al. 2006; Davies, Block, and Campbell 2007; Kothari and Rhodes 2006) and, as such, law enforcement information is relevant to health care providers and systems.
In addition, the routinely collected police data on crime, including IPV incidents, may be a useful resource for public health surveillance. In fact, in many communities, police incident reports may be the only source of ongoing, routinely collected information about victimization by intimate partners (Saltzman, Mercy, and Rhodes 1992) . The data used in the present study come from a police data system that has been adopted by many U.S. cities and prove useful for metropolitan locales across the nation.
The primary objectives of this study were twofold: 1) to describe the nature and characteristics of opposite-sex IPV that comes to the attention of the police (e.g., when calls occurred, types of assaults, types of weapons used, severity levels of violence), and to assess for gender differences, and 2) to explore the utility of law enforcement data for public health surveillance. This investigation contributes to the IPV literature by examining data that, to our knowledge, have not previously been reported in the peer-reviewed literature -police incident reports filed through the Compstat system, an innovative management and technological system used by law enforcement authorities in several large U.S. cities (Willis, Mastrofski, and Weisburd 2007) .
In the following sections we will present the study findings, discuss the results, and then address implications for practice.
METHODS

Study Design
We conducted a secondary analysis of police incident reports available through the Compstat database of the law enforcement department in the study setting. This descriptive research study was granted approval by the Institutional Review Board of University of Pennsylvania.
Data Source
Data were drawn from the Compstat system of a large U.S. city. Compstat, an organizational and administrative system introduced in 1994 by the New York City Police Department (Willis, Mastrofski, and Weisburd 2003) , has been adopted by multiple metropolitan locales. This information-driven system emphasizes the collection, analysis and mapping of crime data and other police performance measures on a regular basis to increase an agency's capacity to reduce crime and hold police managers accountable for their performance (Bratton and Malinowski 2008; Philadelphia Police Department n.d.; Shane 2004; Willis, Mastrofski, and Weisburd 2007) .
Compstat database consists of information from incident reports filed by police officers in response to service calls (i.e., 9-1-1 calls) or incidents that officers themselves witness in the field. The information from the incident reports (e.g., details on victim, suspect, and type of incident) is entered in the computerized database in the form of data codes. In addition, if a narrative account of the incident is provided by the officer, it is recorded in the database; in a truncated manner (only the first 80 characters of the narrative are recorded). Compstat systems in different locales use different methods (e.g., crosschecking, double-checking) to assure the accuracy of data entered in the database (Willis, Mastrofski, and Weisburd 2003) .
Study Population
We reviewed non-fatal IPV reports involving adult victims (18 or more years old) from a total of 390449 incident reports filed during January through September 2005. A total of 10175 incidents were identified and charged as spousal/cohabitant simple or aggravated assault (crime class code). We identified an additional 1018 incidents including crime class codes like -rape, attempted rape, assault with a deadly weapon, criminal threat, threatening letter or phone call, restraining order or court order violation, vandalism, and so on -with spouse or cohabitant suspects that were not labeled as spousal/cohabitant abuse.
In preparation for analysis, each of the 11193 possible IPV incidents was reviewed and considered for inclusion using a systematic criterion. An incident was classified as IPV if it fulfilled any of the following: 1) the crime class was listed as spousal/cohabitant aggravated assault or simple assault, as long as the victim-suspect age difference was less than 15 years (to exclude assaults by a parent or guardian), and the narrative did not convey contradictory information (e.g., "victim was the mother of the suspect") 2) the relationship code identified the suspect as an intimate partner, as long as the narrative did not say otherwise and 3) the narrative identified the relationship as intimate (e.g., boyfriend/girlfriend, ex-boyfriend/ex-girlfriend).
We used narratives (i.e., the first 80 characters of an officer's written description of an incident) to supplement existing Compstat codes and to identify information not otherwise captured by the available codes. A narrative was recorded for almost three-fourths (73.3%) of the incidents; male and female victims were about equally likely to have a narrative (76.5% vs.
72.7%). The narratives were searched for information on victim-suspect relationship (e.g., spouse or cohabitant) and specific assaultive acts (e.g., choke, stab, bite) that should have been included in a preexisting Compstat code but was missing and included therein.
In addition, the narratives were searched for words such as separated, divorced, child-incommon, boyfriend/ex-boyfriend, and girlfriend/ex-girlfriend, to gather more information on the victim-suspect relationship, and new codes were developed. Additional variables were also created to capture the nature and characteristics of assaultive acts committed against partners (e.g., assaults to the face or head, number of different types of assaults, observed injury).
Incidents with incomplete information that made it difficult to determine whether the incident was IPV-related or incidents that could not be IPV (e.g., crime class of assault by a spouse or cohabitant, but the narrative indicated the suspect is the victim's father) were not included (n=1015). Incidents that did not have suspect information (n=340), or had multiple suspects (=173) were also excluded. Also, incidents that involved same sex couples (n=434) were excluded to allow for more direct comparison to prior research, which generally focuses on opposite-or same-sex IPV. Thus, the remaining incidents (N = 9231) formed the basis of our analysis. Most (90.9%) of the cases were identified as those that were charged as simple or aggravated assault by a spouse or cohabitant; an additional 836 incidents were identified from crimes not labeled as spousal/cohabitant aggravated or simple assault, but that involved a spouse or opposite-sex cohabitant as the suspect.
Data Management and Analysis
Descriptive statistics were calculated to examine victim, suspect, and incident characteristics separately for male and female victims. U.S. census data from the same time period were used to calculate rate estimates for annual risk of police-documented IPV in the city in which the data were gathered (American Community Survey 2005). Tests of statistical inference were not indicated given that the study data were based on all, not a sample of, cases that occurred in the city.
Results
Demographic and Relationship Characteristics
Rates of victimization by an intimate partner were higher for women than men (see Figure 1) .
And, following patterns observed in other crimes involving personal violence, the risk of policeattended IPV was highest for non-Hispanic Blacks, followed by Hispanics, non-Hispanic Whites, Asians and Asian Pacific Islanders.
Women were disproportionately the victims of IPV, representing 85.6% of the victims.
Most of the couples, whether involving a female or a male victim, were of the same ethnic group (see Table 1 ). The median age was 30 years for female victims and 35 years for men. Although most female victims were younger than and male victims were older than their suspected assailants, 13.4% of the female victims had a suspect who was five or more years younger and 10.6% of the male victims had a suspect who was five or more years older.
The distribution of relationship type was similar for female and male suspects.
Regardless of gender, the victim-suspect relationship was not specified in two thirds of the incidents; when specified, the most common relationship was married (73.3%) or dating (21.0%). About 5.7% of the victims formerly had a relationship with the suspected assailant.
Slightly under one third of the victims, regardless of gender (31.3% of female and 32.9% of male victims), were living with the suspect. One in twelve (8.8%) of the victims (8.6% of the women and 9.8% of the men) had a child with the suspect.
Incident Characteristics
Number of IPV calls. On an average day, 34 IPV (29 female and 5 male) victimizations were reported to the police. There was a weekly rhythm with more IPV incidents occurring on weekends. A majority of the incidents (56%) occurred between 6 p.m. and 4 a.m. Also, compared to the daily average, the number of incidents reported was higher on holidays: New Weapons used. Violence using personal weapons (hands, fists or feet) was common (see Table 2 ). Gender differences were observed in the use of an external object: Male victims were more likely than female victims to be attacked or threatened with a cutting or stabbing instrument, blunt object or a household item. Although firearms were used in less than 1% of the incidents for both genders, 64 out of the 71 victims were women. In three of the 71 incidents, the victims were shot and all these victims were women. In 40 of the 60 incidents that involved a firearm and for which the narratives provided information, the firearm was used to threaten the victim (e.g., "susp(ect) points gun at vic(tim's) head susp(ect) pulls the trigger in attempt to scare vic(tim)").
Nature and characteristics of assaultive acts.
A wide range of assaultive acts came to the attention of the police. Female and male victims were almost equally likely to be struck by their partners. Violent behaviors like punching, strangling, knocking to the ground, pushing, kicking, and arm twisting, were more commonly used by men, whereas women were more likely to bite, scratch, and use an external weapon. A higher proportion of female than male victims (10.7% vs. 3.6%) were intimidated, threatened to be killed, or victimized in some other way (e.g., handcuffed, blindfolded).
Among the 73% of incidents that had a narrative report, female victims were twice as likely as men (14.9% vs. 8.1%) to have been attacked on the face or head. Female victims were 58% more likely than male victims to be attacked repeatedly with one type of assaultive behavior (e.g., kicked repeatedly). Women were twice as likely as men (15.6% vs. 7.6%) to experience two types of assaultive behaviors (e.g., punched and kicked) and ten times more likely to experience three or more types of assaultive behaviors (5.3% vs. 0.5%). Although incident characteristics suggest that a substantial proportion of women victims experienced severe violence, the proportion of victims with police observed injuries was twice as high for male than female victims (22.9% vs. 11.4%).
Overall, assaultive behaviors against women seemed to be more severe than those against men. Nevertheless, a majority of behaviors whether involving a female or a male victim had the potential for causing injury (78.8% and 64.9%, respectively).
A substantial minority of incidents, even when taking into account the narratives, did not specify the assaultive behavior (38.7% of those with female victims and 45.5% of those with male victims). Moreover, the narratives were not long enough to yield such information for all incidents.
Charges and case status. On average, there was one charge per incident, most often spousal/cohabitant simple assault (83.9% of those involving female victims and 82.3% involving male victims). A total of 9.3% of the incidents involving male victims and 7.1% of those involving female victims were considered serious enough to merit an aggravated assault charge (i.e., victim seriously injured or weapon used). Other charges included assault with a deadly weapon, rape, battery misdemeanor, criminal threats, and threats by letter or phone call. Very few incidents were specifically charged with the violation of a restraining order, temporary restraining order or a court order (0.7% for female victims and 1.1% for male victims). The remaining victimizations involved charges such as vandalizing property, stealing money, brandishing a weapon, or a general domestic violence charge that also included some temporary restraining order violations (11.4% for female victims, 8.4% for male victims). Given that temporary restraining orders were included in this latter, general category, it was not possible to estimate the total number of temporary restraining order violations.
A substantial majority of the cases (64.8% of female victims, 73.7% of male victims) were cleared (either by arrest or other means) immediately. About one third of the cases involving female and one fourth of those involving male victims remained under investigation.
None of the IPV calls for assistance were labeled as "report unfounded" at the time the incident report was filed.
Discussion
Many IPV-related calls were received each day by the city law enforcement department. Our findings support previous research documenting that IPV calls may be the single largest group of calls to the police (Friday et al. 2006; Klein 2009 ). In some locales, the numbers may be so high as to comprise more than one half of all calls for service (Klein 2009 ). Given that so many IPV victims seek help from the police (Friday et al. 2006; Hutchison and Hirschel 1998) , and that many do so repeatedly (Friday et al. 2006; Houry et al. 2004) , it is important that agencies focus and dedicate as much time and resources to IPV as they do to other major crimes (Klein 2009 ).
Similar to findings from previous research and what experienced police officers have learned, we found that a majority of IPV incidents occurred in between the evening and early morning hours (Catalano 2006; Johnson 2007) , on weekends (Johnson 2007; Shepherd 1990) and on major American holidays (Rotten and Frey 1985) . It is possible that a higher likelihood of partners being together on weekends or holidays, and/or increased alcohol consumption during these times contribute, in part, to the spikes on weekends and holidays.
Risk of police-attended IPV was highest for women and for non-Hispanic Blacks and Hispanics in the city that was studied. Three fourths of the assaults of women and two thirds of the assaults of men had the potential to cause injury. However, injuries were observed in only 11% of the incidents involving female victims and 23% of those involving male victims, perhaps, due to the nature of assaults. Consistent with previous research using police data (Melton and Belknap 2003) , men were more likely than women to experience assaults with external objects and acts that require relatively limited physical strength (e.g., biting, scratching) but that are likely to leave visible marks. This could be because women were more likely than men to use external objects against a partner, perhaps, at least in part, to compensate for their smaller size and lesser physical strength (Felson 1996) .
Women, on the other hand, were more likely than men to be assaulted with violent acts that required more physical strength (e.g., punching, kicking, knocking to the ground, arm twisting), and with multiple types of assaults. Consistent with previous research, women were more likely than men to be strangled (Melton and Belknap 2003) , and threatened to be killed (Melton and Belknap 2003; Tjaden and Thoennes 2000) , both of which are risk markers for lethality that have been shown to increase the odds of homicide five times or more over non-fatal IPV (Campbell et al. 2003; Glass et al. 2008) . Strangulation, in particular, is pernicious because, although potentially lethal, it typically leaves no immediate injuries or marks (Strack, McClane, and Hawley 2001) . Also, it is believed that some male abusers inflict injuries on women's body parts that either are not easily observed or that are typically covered by clothes (e.g., chest, abdomen, scalp) (Goodman 2006; Sanderson 2008) ; such assaults can easily escape detection by police officers.
Alternatively, the assumption that women call police when they are in grave physical danger may not be how the women actually use the services. Prior research documents that calling the police is associated with a history of being assaulted by the same partner (Abel and Suh 1987; Berk, Berk, and Newton 1984; Brookoff et al.1997) . For some, the abuse is frequent: in a survey of 136 female IPV victims at the scene of police calls, 35% reported being assaulted daily by the same assailant (Brookoff et al.1997 ). Thus, some likely call police for help not just when they are injured but also when they want the on-going abuse to be interrupted, or in an attempt to muster some amount of control over the situation (Johnson 2007 ).
Female IPV victims generally seek restraining (protection from abuse) and other court orders if they are experiencing severe violence (Carlson, Harris, and Holden 1999; Keilitz et al. 1998; Zoellner et al. 2000) . Such orders are an important secondary prevention mechanism that, have been associated with lower rates of repeat violence (Holt et al. 2002; McFarlane et al. 2004 ). In the present investigation, very few incidents (about 1%) resulted in a separate charge of the violation of a restraining order, temporary restraining order or other court order. A general, domestic violence charge also could be used to indicate the violation of temporary restraining orders; thus, an accurate estimate of restraining order violations cannot be made with these data.
Given that as many as 40% to 60% of restraining orders are violated (McFarlane et al. 2004; Tjaden and Thoennes 2000) , and nearly 25000 restraining orders were estimated to be active in the city during the study period (Sorenson and Shen 2005) , one would expect more incidents to have merited such a charge. Perhaps persons to be protected by a restraining order do not call police when the order is violated, police are not likely to respond to calls about restraining order violations, or police do not document the violation as a single stand-alone charge or give priority to documenting other abusive or assaultive behaviors.
Intimate partner violence victims who call the police are more likely to have experienced severe physical violence (Bonomi et al. 2006; Davies, Block,and Campbell 2007; Kantor, and Straus 1999) , psychological abuse (Bonomi 2006) , or injury (Bachman and Coker 1995; Bonomi 2006 ). And, the findings reported herein highlight the severity of violence experienced by women and the injury potential of police-attended IPV. In addition, prior research documents that, if physical violence is noted in a police or court identified IPV incident, there is a high risk that the victim will be injured by the partner in the subsequent nine months (Crandall et al. 2004 ). Therefore, it may not be a surprise that about two-thirds of female IPV victims who seek police help are also likely to use emergency health care services at least once in the same year (Kothari and Rhodes 2006) . Efforts to establish or strengthen collaboration between law enforcement and health care systems and between these systems and agencies that work with IPV victims (e.g, shelter services, legal services, counseling services, and advocacy groups) may help reduce the violence and injuries experienced by victims.
Using Law Enforcement Data for Public Health Surveillance
Public health is largely ecumenical in its use of data, particularly administrative data that are available both locally and nationally, as is the case with law enforcement data. Local law enforcement agencies, including the study agency, voluntarily send incident information to the FBI's Uniform Crime Reports (UCR) (93% of the U.S. population is covered by the participating agencies) (Federal Bureau of Investigation n.d.), and national estimates of IPV are drawn from the compiled data. The UCR uses a hierarchical classification (e.g., if both a rape and an assault with a deadly weapon occur, only the rape is recorded) (Federal Bureau of Investigation 2004) , which results in the truncation of the full scope of the phenomenon of IPV, and by extension, our understanding of it. Moreover, if law enforcement agencies do not take into consideration the intimate relationship of the victim and suspect in crimes other than physical assault (e.g., threats to kill, vandalism), the nature and scope of IPV is further underestimated. About 9% (n=836) of the total IPV incidents in the Compstat data were not included in the spousal/cohabitant assaults category and were identified separately from a variety of crimes involving spouses or cohabitants. Therefore, when using law enforcement data for IPV surveillance, it is important to examine all crimes, not just those charged or flagged as IPV-related assaults (Saltzman, Mercy, and Rhodes 1992) .
In addition, efforts to understand risk disparities are hampered by the lack of systematic use of an ethnic identifier for Hispanics, the largest minority ethnic group in the nation (U.S. Census Bureau). Neither fatal nor nonfatal assault records in UCR contain a Hispanic identifier despite the passage, over 30 years ago, of the Roybal Act which mandated such an identifier.
The UCR data collection practice of not focusing on information about the victim-suspect relationship in non-fatal incidents (Saltzman, Mercy, and Rhodes 1992; Thompson, Saltzman, and Bibel 1999) is detrimental to our understanding of IPV. Women's risk of IPV is highest during adolescence and young adulthood (prior to the typical marriage age) (Rennison and Welchans 2000) , but, as in the UCR, the Compstat data contained no codes for boyfriend, girlfriend or ex-boyfriend/girlfriend, which prevents the complete enumeration of IPV incidents.
The absence of such codes virtually assures that IPV in same-sex couples will not be tallied.
Even when an incident was flagged as a simple or aggravated assault by a spouse or cohabitant, the specific victim-suspect relationship was not documented in almost 63% of the cases. Therefore, our count of IPV incidents is most certainly an underestimate of the police-attended IPV cases involving opposite-sex adult couples. It is, therefore, important for communities intending to use law enforcement data for IPV surveillance, to routinely record detailed information on the victim-suspect relationship for each incident that comes to their notice (Saltzman, Mercy, and Rhodes 1992) .
Large amounts of missing data, as were found with some data fields in this study, present a serious obstacle to using police data for public health surveillance. Complete and accurate records and detailed information on the magnitude and nature of IPV is essential for effective surveillance of IPV. A reliable surveillance system, in turn, can be useful in the development of relevant policy responses to address IPV (Biroscak, Smith, and Post 2006) .
Limitations
This study used police incident reports, an often ignored official data source about IPV (Melton and Belknap 2003) . Police often are the first to respond to IPV incidents, and their reports provide valuable on-the-scene information that is unavailable from surveys of community residents or victims who seek medical care or shelter services. Moreover, the law enforcement data system used herein has been adopted by many metropolitan areas, which makes it a useful data source in multiple locales.
Nonetheless, this study is subject to several limitations. First, because it relies on data intended for administrative purposes, variables that might be of interest to researchers and advocates were not always available. Second, our findings were dependent upon police officers filling out the incident reports accurately. It was not possible to ascertain who the source of information was, and, depending upon the source; unknown biases may have been introduced in the recorded information. Third, we were limited by the information the police completed and collected. Data on assaultive behaviors was missing for two-fifth of the incidents involving female victims and a little over two-fifth of the incidents involving male victims. In addition, narratives were missing for a quarter of the incidents, and details on victim-suspect relationship were missing for more than one half of the incidents. More complete data on assaultive behaviors would have provided a more complete picture of the nature of IPV victimization. In addition, more information on victim-suspect relationship would have helped analyze differences in victimization across relationship types, and, perhaps, also would have resulted in a higher count of IPV-related incidents in the database. And, finally, given that we had data from one large U.S. city and that many of the findings are consistent with prior research and common knowledge among experienced police officers, analyses using the Compstat systems of other cities would help address questions of external validity.
Implications
The police typically are one of the first and most common responders to IPV victims (Coulter et al. 1999) , and many calls for assistance are received each day. Given the frequency of interaction between law enforcement officers and IPV victims, adequate training of officers (e.g., the dynamics of IPV, local resources such as battered women's shelters and counseling services) is crucial (Townsend et al. 2006) . Local advocacy groups often are involved in such trainings, which can strengthen ties between agencies and improve services to victims. Written departmental policies (e.g., how to respond to IPV cases, requirements related to completion of incident reports and other supplemental forms specific to IPV cases) also are needed to improve service to victims and documentation of IPV in the community (Klein 2009 ).
Compstat systems can identify crime patterns that can aid in law enforcement management decisions. For example, many IPV incidents occurred during evenings, nights, and early morning hours as well as on weekends and certain holidays, times when many departments already deploy more officers (Cohn 1993) . Additional collaboration with victim advocates or trained volunteers may be needed during these high frequency periods (Klein 2009 ).
Law enforcement is a key portal to resources for IPV victims in many communities.
When police offer active assistance to victims, that is, provide information about shelters and self-protection, ask about injuries and need for medical care, IPV victims may feel safer or may feel satisfied and be more likely to call for assistance again (Johnson 2007) . Furthermore, information about police contacts may be useful for medical intervention: asking female emergency department patients about IPV-related calls to police has been shown to increase IPV detection by 30 percent (Dichter and Rhodes 2009) . Therefore, greater collaboration between law enforcement agencies, health care providers, advocacy groups, and service agencies is essential in efforts to reduce and prevent IPV (Davies, Block, and Campbell 2007) .
Women seek restraining orders most often when they experience severe violence (Carlson, Harris, and Holden 1999; Keilitz et al. 1998; Zoellner et al. 2000) , or when their family members or friends also are assaulted by the abuser (Wolf et al. 2000) . In addition, restraining orders typically are sought and obtained when the victim is either trying to separate or has separated from her abuser, a particularly high risk period for homicide (Wilson, Daly, and Wright 1993) . Moreover, persons under certain domestic violence restraining orders are prohibited by federal law from purchasing and possessing a firearm, which has clear implications for the prevention of lethal violence. Therefore, in the city we studied, it appears that law enforcement needs to play a more active role in restraining order violations. The abuser's violation of the order should be treated and documented as a separate crime, and officers should always ask an IPV victim if the suspect used or has a firearm. Whether this pattern of far fewer than expected restraining order violations holds in other locales remains to be seen.
Given the frequency with which abused persons turn to police, law enforcement data may be a useful tool for public health surveillance of IPV. However, the data will be more useful if they are more complete, provide for the easy identification of incidents involving not just spouses and cohabitants but a more complete range of current and former intimate pairings, and consistently employ a Hispanic identifier so as to accurately identify groups at particular risk.
The latter is particularly important in the analysis of Compstat data: most Hispanics in the U.S. -nearly 90% by some estimates -reside in metropolitan areas.
In closing, the repetitive nature of IPV − the same victim is assaulted repeatedly by the same assailant -merits consideration. If law enforcement practices used for discrete incidents are applied to frequent abuse that results either in no observable injuries or injuries that are considered minor, a normalization of sorts may occur (Stark 2007) . If police and other emergency personnel intervene only in the most violent incidents, the average level of abuse perceived as acceptable may rise. Thus, intervening appropriately in "low level" incidents may reduce subsequent fatal and non-fatal abuse. Note. Percents do not always total to 100 because of rounding error. a Variables were created from the report narratives. Narratives were recorded for 73% of the incidents and the first 80 characters of each narrative were available. Percents do not total 100 because more than one type of charge is possible for each incident. 
